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geodesic line can in general be drawn perpendicular to the surface, and never more than one.
11. The sum of the angles of a triangle formed by three intersecting geodesic lines is equal to, ^greater, than, or less than, TT, according as k is .zero, real, or pure imaginary.
It appears that the ge'odesic lines in T have all the properties of the straight lines of practical life or of the Euclidean geometry. In the endeavor to construct a material line which shall be Straight," we may proceed by attempting to realize the shortest distance between two points by stretching a string or otherwise. The result is simply a geodesic line by definition. Or we may look for a line which may be revolved upon itself when two points are fixed. This is also a property of the geodesic lines. A geodesic surface has the properties of a plane. The practical testing of a plane surface by the application of a straight edge has its full significance in T. The practical measurement of length and angle by the application of an assumed unit is also possible in T. We see then that the groundwork of experimental geometry is the same for all spaces which satisfy our three hypotheses. These spaces agree also in the first ten theorems above stated. A distinction appears first in the eleventh theorem, which appears to present a means for determining the curvature of our objective space. The test fails, however, owing to the impossibility of exact measurements. All we can discover is that the sum of the angles of a triangle does not differ very much from TT and :..it is possible to show that if the sides of a triangle are sufficiently - large compared with k the divergence of the sum of its angles — from TT is within the limits of the errors of observation.*
- We may say then: Any space which satisfies the three hypotheses iSy-as/ar as our present knowledge goes, in full accord with all facts of experience, provided suitable values are given to the constants involved.
*See, for example, the calculation in Lobachevsky's Zwei geometrische Abhand-hmg&n, translated by F. En gel, Leipzig, 1899, pp. 22-24. projective study (for the sake of
